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Figure 1S. '"H NMR spectrum (CD;0D, 500 MHz) of compound 2a
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Figure 2S. 3C NMR spectrum (CD;0D, 125 MHz) of compound 2a
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Figure 3S. Negative ESI-MS spectrum of compound 2a

Ly x MmN S - i
Lo 4 B ] ~e e
o -3 oo — = —_—
L L
=4 FE 5
OH
HO O OH

A
HO (] OH

_

T LT it oA A
2 = &= £8 29
= = = = et e
T T T T T T T T T T T T
(%] 6.0 5.5 5.0 45 40 3.5 3.0 2.5 20 1.5 10 0.5 0.0
f1 (ppa)

Figure 4S. '"H NMR spectrum (CD;0D, 500 MHz) of compound 2b
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Figure 5S. 3C NMR spectrum (CD;0D, 125 MHz) of compound 2b
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Figure 6S. HMBC spectrum (CD;0OD, 125 MHz) of compound 2b
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Figure 7S. HSQC spectrum (CD;0D, 125 MHz) of compound 2b
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Figure 8S. Negative ESI-MS spectrum of compound 2b
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Figure 9S. '"H NMR spectrum (CD;0D, 500 MHz) of compound 2¢

40

RO

5

-

ope—

STENT~
greor’
pOOL—
LTI

05 9El—
CO'SkPl—

Loct
Zroelt
628517
b6 1017
zstol/

QR ER[—

__L.M.LL._MUJL

T
100
f1 (ppa!

Figure 10S. 3C NMR spectrum (CD;0D, 125 MHz) of compound 2¢
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Figure 118. Negative ESI-MS spectrum of compound 2¢
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Figure 128. Negative HR-ESIMS spectrum of compound 2¢
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Figure 13S. '"H NMR spectrum (CD;0D, 500 MHz) of compound 2d
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Figure 14S. 3C NMR spectrum (CD;0D, 125 MHz) of compound 2d
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Figure 15S. Negative ESI-MS spectrum of compound 2d
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Figure 16S. Negative HR-ESIMS spectrum of compound 2d

11



9g|
Ll
IINE
BE'L
191
551
91
i
e
am.ww
5
BEL
(i3
(I
(i3
Lo
e
9L
BFE
BFL
15
e
Zee
Zoe
[2H3
Gue
e
GH b

"L
x;v

99y
uu.uv

OH
(9] OH

[o]

OH
HO
)
HO
|

30

3.3
f1 (ppam!

Figure 17S. 'H NMR spectrum (CD;0D, 500 MHz) of compound 2e
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Figure 18S. 3C NMR spectrum (CD;0D, 125 MHz) of compound 2e

12



Sample Name — F0-270 Position F1-C4

1nj Vol

Instrument Name
03 InjPosition SampleType

Data Filename  20-770.d AL Mathod SIBU-ESTH.m Comment

Instrument 1
Sarmpe

=10 =

5.2+
P
=R
5.6
5.4
5.2
54
as
4.6
4.4

-L35) Soan (0.10-00 12 min, 2 Scans) Frag—170.00 Z0-270.d Subtract

119 175 223 283 342 379 aan| 467 530 521

Usar Name
IRM Calibration Status
Actuired Time

SLCCess
Gf27/2017 12:50:42 FM

1008

100 160 00 250 300 350 400 A50 606G 550 600

L

ao

Figure 19S. Negative ESI-MS spectrum of compound 2e

13

ato

1000



Formula Predictor Report - ZQ-270.Icd
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Figure 20S. Negative HR-ESIMS spectrum of compound 2e
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Figure 21S. 'H NMR spectrum (CD;0D, 500 MHz) of compound 2f
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Figure 22S. 3C NMR spectrum (CD;0D, 125 MHz) of compound 2f
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Figure 23S. Negative ESI-MS spectrum of compound 2f
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Formula Predictor Report - ZQ-283.lcd
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j L e e e [P i B S ot i s G e
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383.1136 *
100.0+ 3 |
{
|
&
50.0-
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ol e ! : =oi | ; L L T |
383.0 383.5 384.0 384.5 3850 3855 |
Formula (M) Ll lon Meas. m/z__ Pred. miz Df. (mDa) Df. (ppm) DBE
C21 H20 O7 [M-H]- 383.1134 383.1136 -0.2 -0.52 12.0

Figure 248S. Negative HR-ESIMS spectrum of compound 2f

17




1¥1
e

lzi—

L¥9—

A

-‘J\__.L_LM_JLJJL_,_I'«_ ,

|

e

OH
HO o  OH
o

L
HO o] o

-

Fueg

e
&
=

88
= o

AN

_’T"_I_"—ul_—

=6l

vvo:._.
%n:._.

3.5
1 (ppm)

Figure 25S. 'H NMR spectrum (CD;0D, 500 MHz) of compound 2g
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Sample Name Z0-796-1 Position P1-D1 Insbrument Nama Instrument 1 User Name

Inj Val

03 InjPasition SampleType Samplz IRM Calibration Status

Data Fllename  Z0-298-1.d ADQ Method SIAU-ESI-im Comment Acquired Tima

=10 &
=5

2.2
2.1
2

i9

oo
oE
o -
(LX)
0.5
.4
0.5
oz

0.1

SUCCESS
FIA0F017 H39:13 AM

~CSH Sicman (0, 171-00 16 min, 5 Srane) |ragpe S50 T 29610 Swbirso

55 484 231 286 314 343 375 1435 485 537 SE9 605 &35 673 725

AST

100 150 200 280 300 250 ana A4S0 SO0 550 i @50 700 750

Figure 278S. Negative ESI-MS spectrum of compound 2g
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Formula Predictor Report - ZQ-296-1.lcd

Data File: EADATA2017\0802\ZQ-296-1.lcd

_Elmt Val. Min Max _Eimt Val. Min Max _Elmt | Val
Ho 0 150 o 2 0 50 § 2
B 3 o 0o F 1 o o o 1
c 4 0 8 Na 1 0 0 Fe 2
N3 0 0 Mg 2 o 0  Br 1

Error Margin {ppm}: 10
HC Ratio: unlimited
= Max Isotopes: all
MSn Iso RI (%): 75.00

Apply N Rule: yes
Isotope RI (%): 1.00
MSn Logic Mode: AND

Event#: 2 MS(E-) Ret. Time : 0.360 -> 0.560 Scan#:74->114

5.000e5
| 4.50085
4.000e5
3.500e5-
3.000e5
| 2.500e5
| 2.000e5

Iy 356.9743

1.000e51 ||
! 248.9605) |11
5.000e4 1 I L
: IR AN A

{ OT AP, y SR §
1 71000 2000 300.0 400.0 - 500.0

417.1187

380.0680

448.1453

DBE Range: -2.0-100.0

Min Max

oo o

nmo oo

6000 7000 8000 8000

Page 1of 1

_Elmt  Val. Min Max __ UseAdduct
| 3 0 0 H
PL 2 0 0

Electron lons: both

Use MSn Info: yes
Isotope Res: 10000
Max Results: 10

10000 1100.0 1200.0 1300.0 1400.0

Measured region for 417.1187 m/z
T

o == = = SR— S .
| 4171187 |
100.0- ‘ |
| |
| ‘ |
|
1 |
i |
| ' 1
1 50.01 |
| | |
| |
418.1220 |

3 1 416.9218
[ S REEREE PR etl . . ) : 2 = |
- 417.0 417.5 418.0 4185 419.0 419.5 420.0 420.5 421.0 4215 |
€21 H22 Q9 [M-H]- : Predicted region for 417.1191 miz . o
417.1191 '

100.0- |
| |
I i
| |
\‘ |
| |

SD.D:

418.1225 |
| | bt :
‘ | 1
A E ) L WSSO || TSRO e _ . m—ee =y
- 4170 4175 418.0 418.5 419.0 4195 4200 4205 4210 4215
Formula (M) ot SEe T Meas. miz  Pred. miz_Df.(mDa) Df (ppm) DBE
C21 H22 09 IM-H]- 417.1187  417.1191 -0.4 -0.886 110

Figure 28S. Negative HR-ESIMS spectrum of compound 2g
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Figure 30S. '3C NMR spectrum (CD;0D, 125 MHz) of compound 2h
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= LCMSsolution Data Report ====

3 i System Configuration
Sample Information L

i s T wcIngtrumentze ; LC-TT-TOF

Drale Acquired L 201 TE14 19:06:90

Sample Mame S ZO-3L6

Diata File

Method File EEE00S 1 0EE- 100-1 500 lem

<Spectrum>

Feerention Time:0 440{Sean#:91)

Spectrum: Averagzd 0.330-0,540(72-110) ) ;
Rackground: Averaged 0.000-0.33H2-68) MS Stage MS Polzrity:Ner Segment] - Event2 Procursori—=-—- Curnit:

385
2Z00ED- |

2100000 |
2000000
1400000
1B00%D0-|
1300000 -
160006 -
1500000
1400200 |
1300000 -
1200000

TLO0GN §
1000000

417

* 313 342 l 1 463

200 o0 40t S0 00

Figure 31S. Negative ESI-MS spectrum of compound 2h
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Formula Predictor Report - ZQ-316.lcd

Data File: EADATAI2017\0816\ZQ-316.lcd

Page 10of 1

Emt Val. Min Max Elmt_ Val Min Max Elmt Val. Mn Max Emt Val. Min Max _ UseAdduct
H 1 0 150 (0] 2 0 50 P 2 0 Q0 Br it 0 0 H
B e 0 0 F 1 0 0 S 2 Q 0 | 3 0 0
C 4 0 100 Na 1 0 0 Cl 1 0 0] Pt 2 0 0
N 3 0 0 Mg 2 0 0 Fe 2 0 0

DBE Range: -2.0-100.0
Apply N Rule: yes
Isotope RI (%): 1.00
MSn Logic Mede: AND

Error Margin (ppm): 10
HC Ratio: unlimited
Max Isotopes: all
MSn Iso Rl (%): 75.00

Event#: 2 MS(E-) Retl. Time : 0,370 Scan# :76

Electron lons: both

Use MSn Info: yes
Isotope Res: 10000
Max Results: 10

1.800e7
1.600e7 |
1.400e7 |
1.200e7+ 385.1295 |
1 |
| 1000e7]
| 8.000e6
1 |
| 6.000e6- | 386.1324
4.00086 385.3021 | 384.9071
| 12800e0 3855043 | 385.007 \
| 0 — — SRR T 'S (e S V% Y SRS I . AL Ao S O et OSSR IE L DR SR T VL S - -
100.0 2000 3000 4000 5000 600.0 7000 800.0 900.0 1000.0 1100.0 1200.0 1300.0 1400.0
Measured region for 385.1295 m/z - B N T 4 - o -
385.1285
100.0- :
| |
. | |
. ; ’
| : |
50.0- ‘
386.1324
| ‘ 385.5043 1
384.9071 | | 385.3021 e
384.7828| | PEDRUGY: SIS 387.1382
H D_-_'_l_’_ i T -~ el I e o | L izt i : 1 = |
e ) 385.0 385.5 386.0 L3865 _ 387.0 13875
€21 H22 Q7 [M-H]- : Predicled region for 385.1293 miz
| 385.1293
100.0 | \
§ |
| |
| ‘
I
i
50.0 i
; i
| ‘ 386,1327
| 0 =, ) v = 5 = f g LS BPSE L A OO S
385.0 385.5 386.0 386.5 387.0 3875
- Formula (M) lem. i Meas.m/z  Pred. m/z_Df (mDa) Df.(ppm) DBE
C21 H22 07 [M-HJ- 3851205  385.1293 0.2 052 110

Figure 32S. Negative HR-ESIMS spectrum of compound 2h
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Figure 33S. '"H NMR spectrum (DMSO-dg, 500 MHz) of compound 2i
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Figure 34S. 3C NMR spectrum (DMSO-dg, 125 MHz) of compound 2i

24



Sample Name

Data Filena

®10 5
A4

4.2

4
a8
as
3.4
az

2.8
2.6
2.4
2.2

1.8
1.6
1.4
1.2

o8
0.6
0.4

20-427 Instrument Name  Aglent 66230 TOF M5
18010BESTAG,d ACQ Method ESLrm

User Name

me Acquired Time

KIB
1/B/2018 3:18:35 PM

IRM Calibration Status

Success

+ Scan (0.710 min} 18010BESIAG.d Subtract (3)
537

120
397

166 289 437 483 G5

Fo3

FES

251

1052

200 300 400 SG00 700

200 00

Figure 358S. Positive ESI-MS spectrum of compound 2i

Qualitative Analysis Repart

Data Filename 18010BES1A.0 sample Name  71-472
Sample Type Sample Pagition
Instrument Name Agileni GEZI0 TOF M5 User Mame K2
Acq Method ESLm Acquired Time  1/5/2018 3:18:25 FM
IRM Calibration Status BUbCERSE R DA Methed ESLm
Comment
Sample Group Info.
Requisition SW 6200 series TOF/ES00 saries
Varsion Q-TOF B.05.01 {B5125.2)
User Spectra :
Fragrsentar Valtage Collision Emergy Tomization Mode:
m 0 Esl
10 |+ Sean (0LB26 miny 180108ES1AG.d
175 537.2472
1.5
125
: |
[}
054
0.254 ‘
ol
53724715 5372472 53724725
Lounis vs, Mass-io-Charge {miz)
Peak List .
T z [Abund____ [Formu on
1210509 1 |B1112.52
1301587 1 |2055.65
5152647 1 7518282
5162674 1 [19040.1
537.2472 1 |176%@633  |€39 H3B Na OB M+
536.2497 1 [44200.7 (C29 H38 Na 08 M+
7926054 1 [16950.51
9220058 1 [29866.73
1051 5028 1 5935444
1052506 1 lJBI?lBG
ormula r Ele i
c o] 200
H o +00
o o 1n
s T AT
armu Cul 5L
ormula ula 55 z * (P,
|c20 H36 Na 08 | s37.2464]  537.2472 0.8 14 105
—— Endl Of Reiort —

Figure 36S. Positive HR-ESIMS spectrum of compound 2i
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Figure 37S. '"H NMR spectrum (DMSO-dg, 500 MHz) of compound 2j
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Figure 38S. 3C NMR spectrum (DMSO-dg, 125 MHz) of compound 2j
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Sample Name
Data Filemama

=10 5
5.

mman

[N S .Y

RN Lww o
LDk wiEe e R

22

heowoohbon

Success

20-426 Instrument Name  Agllent GE330 TOF M5 User Name KIE 1iM Calibration Status
1BD11DESIAL ACT Method ESLm Acquired Time 17102018 10:09:55 &AM
+ Scan (0.726 min) 180110ESIA1.d Subtract
5389
1056
i |
|
| |
517
123 164 ) 274 318 359 ARG 5820 639 733 813 857 953 .
200 200 400 500 G600 700 200 Q00 1000

Figure 39S. Positive ESI-MS spectrum of compound 2j

Qualitative Analysis Report
Data Filename 1E01 10E5TALd Sampla Name 20476
Sample Type Sample Pasition
Instrument Name Agllent: GE30 TOF MS User Name KIB
Acq Method ESLm Acquired Time  1/10/2018 10:09:55 AM
IRM Calibration Status SRS oA Methad ESLm
Commeant
Samgle Group Infa.
Acquisition SW 6200 series TOFGRE0D series
Version Q-TOF B,05.01 (B5125.2)
User Spectra
Fragmentor Valtage Collision Energy Tomizatian Mo
200 ] Esl
10 % |+ Boan (0,759 min) 180110ESIA1.
53B.2625
25 |
2 |
15
|
1 |
05 [
0 |
53026245 5302825 53026255
Counts v, Mass-to-Chargs (miz)
Pealk List
miz z un Formula Ton
121.0509 1 |93r91.4
1230915 1 |23638.79
5172799 1 |BanE2.15
5187821 1 |20640.53
539.2625 1 [267780.06 139 40 Na OB M
540, G54 1 714115 C29 H40 Ma OB M+
9220058 1 4856615
1055.5342 1 [143635.33
1056.5376 1 |B5L70.05
1057.5397 1_[24070.1
& ator Ele s
[Elerment THIn — [Max
L a] 200
H 0] 400
+] of 10
Na 1 1

a3
IEE

5352624

539.2625

- End OF Report -

Figure 40S. Positive HR-ESIMS spectrum of compound 2j
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Figure 41S. 'H NMR spectrum (CD;0D, 500 MHz) of compound 3¢
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Figure 42S. 3C NMR spectrum (CD;0D, 125 MHz) of compound 3¢
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Sample Mame  Z0-Z50 Position P1-E7 Instrument Name
1Inj Vol 0.3 InjPasition SampleType
Data Filename  Z0-260.d ACQ Method SIBU-EST-im Comment
«10 % |-ESI Scan (0.11-0.12 min, 2 Scans) Frag=175.0v Z0-280.d Subiract
2.3
225
22
2,15
- Ak
2.05-
2
567
565 )
|
| SE8
|
| sTs 570
|
550 552 654 557 563 | 571

Instrument 1 User Name
Sample IRM Calibration Status Success
Acquired Time 7/18/2017 2:15:50 PM
£81 583

546 548 550 557 G54 555 SRR SED 5D BG4 KBS 568 870 §V2

574 578 578 SB0 582 524 S586 S8R 5890 589 554

Figure 43S. Negative ESI-MS spectrum of compound 3¢
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Formuia Prediior Repon - 20-280 0 Pags 1ef1

Dt Fike: EDDT A0 POEDET0-250 Ied

Emt Wel  Min Mok Eimt Yal. Min Max  Eiml Vsl Min Max  EImi Vol Min Mex s Agduet
H 1 o 180 o Fi 0 5 5 2 i} L] I 3 a [H] H
B k] [ a F 1 ] a =] 1 1] L] Pt 2 qQ o
= el r B2 s 1 ] a Fao 2 V] L]
M E] 60 Mg 2 o4 B 1 [
Emgr Margin [ppmic 10 DEE Range: <210 - 1000 Elpciran lors: bath
HIZ Ratioc unkmised Appty M Aule: yes Ui BESR IAfE s
Pl bebipes Gl lagiopa B {%): 1.00 Isotopa Res: 10000
MEn g0 Rl (%) TR.O00 W50 Logic Made: AND Max Fesuks: 10

Evert#: 2 MS(E-| Fet, Tins - DAZ0_Soand : BE

1 40066
1 20065
1 et 566,072
B0 - S5 GART
e Eeagn b
-1.n|:||1:!|5 SEG.95944 -
] BET
ZI:H:II:IBS: y 80,0678 Lﬂlﬂﬂ.ﬂ?{l?
i | | P T ST N | | NI — . T RN C TR
Olion S0 3000 4000 5000 6000 T000  BDR G000 10000 11000 12000 13000 14000
566 4872
10000 I
Se. 59861
564, 5863 i
0 !
675816
565.6040 "
| 565 GTOT 563,903
56747 G68. 7224 |

P ] e e R S e e e
5£4.5 SES0 G55 S50 BEES  SET0 GE7S  GEAN  SER8  BE90  SAB5 5700 GWS  5V1.0
(24 HA U B |M-H]- | PTEOed regon ToF 64,8807 miz

66 BE4E
100.0- |

5645957 5535833

5678881
5658801 EH.‘ISBH
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Figure 44S. Negative HR-ESIMS spectrum of compound 3¢
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Figure 46S. '3C NMR spectrum (DMSO-d;, 125 MHz) of compound 3d
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Sample Name
Data Flename

2Q-360-1
171110ESINAS.d

Instrument Name
ACQ Method

Agllent GE230 TOF MS
ESIN.m

User Name
Acquired Time

KIB IRM Calibration Status
11/10/2017 11:38:10 AM

Suocess

=104

3.1+
=

[T S gy
1

- RBaan (0.550 min) 1711 10ESINAR.d Subtract (&)

493
497

452

49|5

Ab4 40bE Aba

408 E

ada AbE

Figure 478S. Negative ESI-MS spectrum of compound 3d

Qualitative Analysis Report

Data Filename 171110ESINAS d Sample Name 20-368-1
Sampie Type Sarmple Pasition
Instrument Name Agilent G6230 TOF M5 User Name KIB
Acg Methad ESIM.m Acquired Time  L1/10/2017 11:38:10 &M
IRM Calibration Status [Sugess T oA Method EsLm
Comment
Sample Group Infa.
Acquisition SW 6200 series TOF/ES00 senes
WVaersion Q-TOF B.05.01 (B5125.2)
User Spactra
Fragmentar Voltaga Collision Energy Tonization Moda
pa ] L] ESI
#10 & |- Scan (0 243 min) 171110ESINAS 0
491.1072
1.2
1
084
0E
0.44
0.2 |
ol L
49110705 491.1071 431.10715 431.1072 481,10725
Counts v, Masslo-Chargs (miz)
Peak List d
[ z [Abund Formula Ton
112.9B56 S583.2
4911072 1 |129978.12  |C24 H2B Br 06 M-
1921085 1 |17515.M4 C24 H2B Br 06 M-
492,1055 1 |134037.58  [C24 HIB Br 06 M-
494,109 1 |17344.15 C24 H2B Br 06 M-
605, 0966 1 [*ag3.00
607.0968 1 |7549.28
9852194 1 426167
1033.96E1 40913.06
1024.9892 2329.37
Formula Calculator Element Limits
[Element  [Min___|Max
C o] 200
H 0] 400
a o 10
Br 1 1
Formula Calculator Results
ormula el ass z “(mDa - (ppm
24 H2BBr06 | 4911068 4e1.1072] 0.3 05 105

Figure 488S. Negative HR-ESIMS spectrum of compound 3d
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Figure 49S. 'H NMR spectrum (DMSO-ds, 500 MHz) of compound 3e
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Sample Name 20-369 Instrument Mame Agllant 56230 TOF M5
Data Filename  171110ESINA4 4 ACQ Method ESNm

User Name
Acquired Time

KIE
11/10/2017 11:37:02 AM

IRM Calibration Status

Suocess

x10 4
9.5+

o
8.5
=
7.5
-
5.5
6
5.5
=
4.5
44
3,54
a4
254

- Secan (0.260 min} 1711 10ESINA4.d Subtract

E74

12R 150 47R 2040 235 280 278 a0n ARR aBa aYR 4fn 435 480 47" Bhn B3ER REON FI;I'LE aho azn

Figure 518. Negative ESI-MS spectrum of compound 3e

34



Qualitative Analysis Report

Data Filename 171110ESINAA.d Sample Name  20-369
Sample Type Sample Position
Instrumant Mame Agilent G530 TOF M3 User Name KIB
Acq Method ESIN.m Acquired Time 1171072017 L1:37:02 AM
1RM Calibration Status Sigesss T DA Mothed ESLm
Comment
Sample Group Infa.
Acquisition SW 6200 series TOF/E500 senes
Version Q-TOF B.05.01 (BS125.2)
User Spectra
Fragmentar Yoltage Colligion Emargy Tonkzation Mode
0 o 2]
10 @ |- Scan (0626 min} 1711 10ESINA4.d
e 560.0170
3
25
2
1.5
1
0.5
o .
568.01695 s69.07 569,01705 SER.0IT S6a.01T5
Coums ve. Mess-to-Charge (miz)
Paak List
£ 7 [Abund Formula on
112.96856 1100.16
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Figure 52S. Negative HR-ESIMS spectrum of compound 3e
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